variation in symptom severity over time and the relationship between patient-assessed symptom severity and functional impairment are presented. Patient perceptions mirrored the clinical picture: MS symptoms were reported to increase in severity over time for the majority of patients. Perceived symptom severity accounted for about one-half of the variation in functional impairment, an indication that other factors in addition to the physical impairment itself are related to how disabled the MS patient becomes.
In order to establish uniform terminology and facilitate comparison of research on multiple sclerosis (MS), studies have been done on the development of diagnostic (1) and prognostic (2, 3) guidelines. The majority of past studies of MS have been done from a clinical perspective utilizing physicians' assessments of patients' symptom severity (4, 5) , and on functional impairment using self-report measures (6) (7) (8) . Patient perspectives can be a valuable source of information on the effects of MS when used in conjunction with clinical research findings (6) . Although not a substitute for neurologic evaluation, patient evaluations could provide a key for explaining seemingly illogical differences in reported levels of functional impairment. ' The purpose of this study is to investigate the relationship between patient evaluations of symptom severity, patient demographic characteristics, and functional impairment.
Procedures
The findings are based on a survey conducted in the spring of 1986 under the auspices of the NYC Chapter of the National MS Society (9) . Questionnaires were mailed to the 2,200 chapter members, 630 of whom completed and returned them. Three Figure 1 . Tlte distribution of perceived symptom severity currently and at diagnosis for 10 symptoms. weeks later, a reminder letter and copy of the questionnaire elicited 100 additional responses, and, the postcard follow-up 3 weeks thereafter resulted in 17 more returns. The response rate of approximately 33% (n = 747) was the same as Kraft et al. (6) found in a similar study among western Washington state residents with MS. For the purposes of this paper, all subjects with missing data on any symptoms were deleted. Data on 434 subjects were used in analyses of current symptom evaluation, and data on 407 subjects for analyses of perceived change in symptom severity since diagnosis. This method of analysis does impose limitations on the generalizability and interpretation of results owing to the possible bias introduced by subjects omitting symptom ratings.
The questionnaire used in the study was a modified version of one developed and used by the National Capital Chapter of the National MS Society, Wash-ington, D.C. (10) . This 10-page revised instrument was designed to measure symptom severity, change in symptom severity, functional impairment, and relevant demographic characteristics, as well as the reported medical, psychological, and vocational needs of the respondent.
Measure of Dependent Variable
The measure of functional impairment was a slightly modified version of a previously validated scale (7) . On this 8-item scale of Activities of Daily Living respondents evaluated their ability to perform a given task using a 5-point scale where 1 was &dquo;without difficulty&dquo;, and 5 was &dquo;could not do at all&dquo;.
The items focus on ambulation (walk up and down a flight of about 12 steps), the effects of motor disturbance and numbness (use a knife and fork), and vision. (Are you able to read standard newspaper print with glasses if you need them?). The scale had an internal reliability of 0.95.
Measure of Independent Variables
The 16-item measure of patient evaluation of symptom severity was developed from in-depth patient interviews. Patients rated their symptom severity both currently and at the time of diagnosis.
The ratings are on a 6-point scale, ranging from 0 for not at all severe, to 5 for very severe. Current needs were assessed by asking respondents to rate 15 areas of need. These findings were reported in a previous issue of this journal (11) .
Results

Demographic Characteristics
Inspection of the demographic variables showed that there were 73% women and 27% men with a mean age of 49 years. Family income was reported as $20,000 or more by 49% of the respondents. The level of educational attainment for this population ranged from elementary school to postgraduate degrees : elementary school (4%); high school (44%); bachelors degree (36%); masters degree (14%); and, doctoral degree (3%). Average time since diagnosis was 12 years.
Evaluation of Symptom Severity
Factor analysis of patient severity ratings on the 16-item symptom inventory identified four symptom indices: ambulation, cognition, incontinence, and motor disturbance. These indices were reliable at alplta = 0.90, 0.87, 0.72, and 0.74, respectively, for current level of severity, and 0.87, 0.85, 0.73, and 0.74 for patient evaluation of severity at diagnosis.
These four indices were used in conjunction with the six individual symptom variables. Subsequent analyses focus on 10 symptoms. Figure 1 tribution of perceived symptom severity currently and at diagnosis for the 10 symptoms.
A comparison was made of the individual's evaluation of current level of severity and the perceived level of severity at diagnosis. These data indicate that 26.6% of respondents believed there had been improvement in one or more symptoms, 64.4% believed that one or more symptoms had worsened, and 7.9% reported there had been no change (Fig. 2 ). Ambulation, fatigue, incontinence, and motor disturbance were the symptoms most frequently reported as having increased in severity ( Table 1 ). The correlations Table 1 . Perceived change in symptom severity over time:
Proportion of patients who report amelioration and stability or deterioration and relationship of perceived charge in symptom severity to time since diagnosis between perceived change in symptom severity and time since diagnosis ranged from 0.10 to 0.32, indicating that less than 10% of the variation in the perceived change in severity of any particular symptom was accounted for by the number of years since diagnosis.
Relationship between Perception of Symptom Severity and Functional Impairment
Correlations of current symptom severity to functional impairment were low to moderate, ranging from 0.23 for pain to 0.58 for ambulation ( Table 2 ). These correlations were somewhat higher for the change in symptom severity since diagnosis, ranging from 0.32 for mood and pain to 0.56 for motor disturbance ( Table 2) .
The intercorrelations of current symptom severity generally ranged from 0.30 (mood and numbness) to 0.69 (ambulation and motor disturbance). The exception was speech, which had correlations of 0.18 with numbness and pain. The intercorrelations of change in symptom severity since diagnosis were somewhat higher for all variables, with ambulation and fatigue the highest at r = 0.76.
The correlation of sex with functional impairment was not significant (r = 0.01); correlations with functional impairment were moderate for age (r = 0.36), time since diagnosis (r = 0.36), income (r = -0.25), and education (r = -0.30). There was a correlation of 0.46 between age and time since diagnosis. The variation in correlation between demographic variables and functional impairment in Table 2A-current level of severity, and Table 2B -change in level of severity, was caused by minor differences in the number of subjects included in the analysis owing to missing data.
Functional Impairment, Demographic
Characteristics, and Evaluation of Symptom Severity A stepwise multiple regression within a hierarchical format was computed. That is, two sets of independent variables were entered hierachically with the demographic variables being followed by the symptom evaluations. Within each set, variables were entered according to their capacity to account for&dquo;the variance in functional impairment (SPSSX, 2nd Edition, p. 666).
The demographic characteristics accounted for 25% of the variance in functional impairment and the symptom variables accounted for an additional 27% ( Table 3) . Motor disturbance and ambulation accounted for more of the variance than the other symptoms in the equation. Age, time since diagnosis, and education accounted for most of the variance explained by demographic variables. (The negative beta weight of education indicates that respondents with more education rated their functional impairment as less severe than those with less education.)
A second multiple regression with hierarchical format was computed with the demographic variables being followed by the perceived change in symptom severity variables entered on step two. The demographic characteristics accounted for 23% of the variance in functional impairment and the perceived symptom change variables accounted for an additional 27% (Table 4 ). Perceived change in severity of motor disturbance, ambulation, and vision accounted for more of the variance than the other symptoms in the equation. Age, income, education, and time since diagnosis accounted for most of the variance explained by demographics. Both education and income had negative beta weights, which indicates that those who had more education and more money rated themselves as more functionally able than those with less education and money.
Discussion
In dealing with long-term illness, physicians confront the question of patients' functional impairment on a daily basis: Why does a patient who presents with more neurologically or physically severe symptoms sometimes seem to function better than one with measurably less severe symptomatology? The premise of this study was that, although patient perceptions of the severity of their MS symptoms is not a substitute for neurological evaluation, they might provide a key for explaining seemingly illogical differences in reported functional impairment. As it was believed that patients' perceptions of changes in severity of symptoms might have an effect on their ability to do things, the distortion that comes from retrospective self-assessment was an implicit limitation of the model accepted in order to explore the validity of this concept.
The findings in this study indicated that patient perceptions of change in symptom severity since diagnosis replicated the clinical picture: A perceived increase in symptom severity was reported by this sample; there was no uniformity in reported symptom deterioration but ambulation, incontinence, fatigue, and motor disturbance were reported to have worsened by more than 50% of the respondents. Like previous studies (2,3), it was found that whereas the A recent report by Scheinberg et al. (12) compared patient self-assessment on the Functional Systems (FS) and Expanded Disability Status Scale (EDSS), rewritten in nontechnical language, to neurologist ratings on the same scales. The authors found that patient ratings closely approximated physician ratings, with least discrepancy where impairment was most severe. Although physician ratings were not available for comparison in this study, future research will utilize refined versions of the instruments in conjunction with neurologists' evaluations.
The reported multiple regression analyses showed that perceived symptom severity and perceived change in symptom severity since diagnosis only accounted for 27% of the variance in functional impairment. When the variance accounted for by the demographic characteristics was added, approximately 50% of the variance was left unexplained in both equations. These data indicate that, although perceived symptom severity and functional impairment are clearly related, they should be thought of and analyzed separately in order to understand what people with MS are capable of doing.
One of the problems in interpreting the findings of this study was that the revised Activities of Daily Living Scale (ADL) (7) used to measure functional impairment is heavily weighted to gait and muscular problems. This is not surprising, as gait and motor disturbance have been reported by up to 85% of subjects in one study (13) . It does, however, limit assessment of the direct effects of other identified symptoms such as numbness, cognition, pain, fatigue, and mood. It would, therefore, be advantageous to revise the ADL to incorporate items that relate to these symptoms.
The self-assessment scale might also be improved by having patients evaluate three criteria for each symptom [e.g., Mood: (a) anger, (b) sadness, and (c) mood swings]. This scale could also be checked for predictive validity against physician evaluations.
Further research into the social and psychological patient characteristics that affect functional impairment would provide useful information for professionals responsible for patient management and for rehabilitation, as well as for family members and caretakers. Until there is a cure for MS, the more we can learn about functional impairment, the more we can do to help foster the individual's independence.
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